Lineage-specific methylation of the c-fms gene in blood cells and macrophages.
DNA methylation belongs to the multilevel genetic control system regulating differentiation processes and gene expression. The extent to which DNA methylation contributes to the differentiation of hematopoietic cells is elusive. In the present study we investigated the methylation state of the c-fms/M-CSF receptor gene in normal human blood cells and tissue macrophages. The methylation pattern of the c-fms gene as detected by isoschizomeric restriction analysis with MspI/HpaII showed only slight interindividual variations in normal donors, whereas constant differences were found between granulocytes and monocytes from the same donor. The second intron of the c-fms gene contains several CpG loci which were found to be hypomethylated on both alleles in monocytes and tissue macrophages. By contrast, these positions were methylated in granulocytes and lymphocytes that did not express the c-fms gene. In comparison to monocytes alveolar and peritoneal macrophages revealed an enhanced demethylation. There were constant differences in c-fms gene methylation between alveolar and peritoneal macrophages with a higher degree of demethylation in alveolar macrophages. We conclude that c-fms gene demethylation is involved in the differentiation of monocytes and macrophages from immature precursors and that the demethylation of lineage-specific growth factor receptor genes might provide an important step in lineage commitment of hematopoietic cells.